We pool eight Spring QLFS quarters for 1992-1995 and 2000-2003 to examine female employment changes by ethnic group. We find that employment has significantly increased for all women except Black Caribbean/Other women. We show that qualifications have played an increasingly important role and there has been increased polarisation between the employment of women with a degree compared to those without. This is especially large for Pakistani/Bangladeshi women. Our decomposition analysis shows that employment changes between the early 1990s and the 2000s are mainly a consequence of changes in characteristics. However, decomposing white/non-white mean employment differences demonstrates a fall in the unexplained discriminatory component for most ethnic groups. Hence differences in white and non-white characteristics explain more of the 2000-3 employment differential than in 1993-5. Furthermore, significant unexplained ethnic penalties of up to 50 percent still exist for South Asian women.
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Increases in women's levels of qualification level over recent decades have been important in -influencing higher levels of employment. (Elliott, J., Dale, A. and Egerton, M., 2001 ). An increasing percentage of minority ethnic women have been born and educated in the UK and are thus obtaining UK based qualifications. Previous research indicates substantial employment differences between immigrant and UKborn women Dale et al, 2002) , which have been partly explained by differences in qualification levels and fluency in English. Thus for recently-settled groups such as Pakistanis and Bangladeshis one may expect a large disparity in employment rates between women born and education overseas and women born in the UK. However, for minority ethnic groups of longer standing in the UK, for example, Indians, one might expect cohort changes more similar to white women. In this paper we use logistic and linear probability regression models, as well as the Gomulka and Stern (1990) decomposition method to examine female employment changes over the last decade. We pay particular attention to differences between ethnic groups and to changes for women with a degree, compared to women without a degree.
Changes in women's employment status by ethnic origin can be examined using the Quarterly Labour Force Survey (QLFS) data. Using four pooled Spring QLFS data sets for two periods, 1992-1995 and 2000-2003 , sufficient sample sizes for examining minority ethnic groups can be constructed and compared over time. The data capture the end of the recession in the early 1990s and then the recovery in the 2000s.
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The rest of this paper first reviews the background literature that is relevant to our topic (Section 2). Section 3 describes the data in more detail with descriptive statistics presented in Section 4. Section 5 outlines the model used. The results of estimating the model are presented in Section 6 and the decomposition results in Section 7.
Conclusions are presented in Section 8.
Background
Studies of employment (and unemployment) among Britain's minority ethnic groups have tended to focus mainly on men (Berthoud, 2000; Blackaby et al, 2002) , with relatively few studies examining the position of women. There is great diversity in the employment profiles of minority ethnic men and women. Smith (2002) used LFS data from the summer quarters and found increased employment levels for women of all ethnic groups between 1997 and 2002. The largest increase was for Chinese women (6% in 1997 to 58% in 2002) and Asian and Asian British women (5% in 1997 to 47% in 2002) . What does 6% and 5% refer to? Is it the amount of increase in employment? Need to word more clearly.
A range of factors has been shown to explain the observed increases in women's employment levels. . As well as increases in qualification levels, other factor include increased opportunities and work experience in the labour market; smaller family size; declines in men's real wages; and changes in attitudes towards women's role in the family . During the time period with which we are concerned there was also an increase in the buoyancy of the labour market, A polarisation has been noted between well-qualified and poorly-qualified women, in terms of continuity 7
The rationale for our aggregation of ethnic groups is as follows. Black Caribbean and Black Other groups generally both share a Caribbean background (Holdsworth and Dale 1999) . Whilst Pakistani and Bangladeshi women share a common religion and, before 1971, a common country, nonetheless the former East and West Pakistan were brought together into the same country following partition and have very different historical origins. Despite this, Pakistani and Bangladeshi women's labour market patterns tend to be very similar and qualitative research has shown that the factors that influence employment are very similar in the two groups. Table 1 contrasts the percentages of women in our sample with a degree and without any qualifications by ethnicity across the two time periods. Comparing across ethnic groups, Pakistani/Bangladeshi women demonstrate the lowest percentage with a degree (12.8 percent in and the highest percentage with no qualifications (48.8 percent in 2000-3) . It is important to recognise why this might occur. Pakistani and Bangladeshi women's education and employment choices are influenced not just by structural and human capital factors but also by cultural expectations and family and community pressures Dale et al, 2002) . In more traditional families girls are often prevented from going into higher education, particularly if it means moving away from home.
Descriptive statistics
Comparing cohorts, the percentage of women of labour market age (22-60) with a degree has increased substantially between 1992-5 and 2000-3 (18.4% to 27.4%), 8 whereas the percentage without any qualifications has fallen (32.2% to 20.61%).
Standard t-tests show changes for all ethnic groups to be statistically significant at the 5 per cent level. The largest percentage increase was for Pakistani and Bangladeshi women who have more than doubled the percentage with a degree level qualification over this period. The largest absolute increase was for Indian women, an increase of 13 percentage points (15.9% to 29.1%) between the two time periods. There was also a fall in the percentage of Indian women without any qualifications of 17 percentage points (41.9% to 24.4%). By 2000-3 all ethnic groups except (Indians higher than whites) Pakistani and Bangladeshi women, had a higher percentage with degree level qualification than white women.
The percentage of women in paid work in the two periods is compared in Table 2 . The final row shows significant increases in employment for all women. Separate comparisons by ethnic groups show these increases were statistically significant only for white, Black African, Indian and Pakistani/Bangladeshi women. So over a decade when unemployment rates fell steadily, not all minority ethnic groups exhibited significant increases in employment levels. The econometric models in the next section will establish the extent to which observed increases in employment were a consequence of changes in human capital and other socio-economic characteristics and the extent to which they were unexplainable and possibly due to `demand side'factors. Table 3 shows employment levels for women with and without degree level qualifications, in 1992-5 and 2000-3. As expected, levels of employment are higher in all ethnic groups for women with degree level qualifications but the difference is greatest for Pakistani and Bangladeshi women and smallest for white women. This is 9 consistent with earlier research comparing white and Pakistani and Bangladeshi women (Dale et al, 2002) which showed a much stronger effect of qualification for the latter group.
Across the time period there was a significant increase in employment for white, Black African and Pakistani/Bangladeshi women. 4 For the latter group employment rose from 56 to 71 percent. For women without a degree level qualification only the white group showed a significant increase in employment over time. Thus minority groups without degrees do not seem to have benefited from the greater buoyancy in the labour market.
In summary, over the decade we see a large increase in the percentage of women with degree level qualifications across all ethnic groups; much higher levels of employment for women with degrees, but particularly for Pakistani and Bangladeshis; an increase in employment for degree-level women in some ethnic groups -particularly Pakistani and Bangladeshi; and no significant increase in employment over time for minority ethnic groups without degree level qualifications.
We may therefore expect that, holding constant other factors, the increase in levels of employment amongst women with degrees will result in an overall increased level of employment which will be particularly marked for Pakistani and Bangladeshi women. .
Modelling ethnic employment
We estimate a multivariate parametric model to identify the extent to which qualification, personal and socio-economic factors explain levels of and changes in women's employment. This is a behavioural model for the choice whether to take paid work. The choices are therefore between being `employed' (employee or self employed) and 'out of paid work' (unemployed or inactive). 5 Full-time students were excluded from our sample because our models were not designed to explain their employment choices. We estimated the model of being in employment as follows
where * i y refers to the propensity to be employed and is unobservable.
is a vector of human capital qualification levels, personal and socio-economic characteristics. We only observe, y i , whether an individual is in employment or not and this binary employment variable is determined according to The underlying statistical model is probabilistic. We estimated equation (1) using a logit model where the residual term i u is assumed to follow a logistic distribution. The probability, therefore, of the ith individual being employed is given by
Since our primary concern is with ethnic differences in women's employment we included in those covariates related to human capital (highest qualifications) and family composition (partnership status, presence of children and partner's
employment status), as well as age, age squared, age on arrival in the UK and ethnicity. 6 We also controlled for regional variations in employment and included a period dummy to capture changes over time. Given there was a change in the economic climate between these two periods, the period dummies will be partly capturing the change in demand between the two time periods. In addition, we estimated difference in differences of qualifications between periods. Hence we included interactions between each qualification dummy and the period dummy. We reported only marginal effects throughout the paper and estimated difference in differences using a linear probability model.
7 Table 2 suggests that the structural determinants of employment might be specific to each ethnic group. Indeed the statistical significance of the ethnic group dummies in our logit estimates confirm this. In order to allow for coefficients to vary by ethnic origin, we estimated equation (1) separately for each ethnic group. In particular, we wanted to examine whether returns to qualifications were different for each ethnic group and whether the employment returns to a degree were larger for Pakistani/Bangladeshi women than for white women. Period dummies and interactions were again included in the separate sample estimations of each ethnic group in order to capture changes between the two time periods that were over and above changes in individual characteristics. Finally, we estimated equation (1) separately by both ethnic group and period. This set of estimations provided the opportunity for a series of decompositions to identify the relative importance of the characteristic and coefficient factors. The negative effect of a non-employed partner was as expected from the literature.
Results

Single equation model
The marginal effects for regions were small with a positive effect associated with living in the South or the Midlands by comparison with London.
By comparison with being UK born, there was a negative effect for being born overseas which was largest for women who arrived in the UK less than 5 years ago.
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Black Caribbean/Other women displayed a higher propensity for being employed, compared to white women. Asian women were less likely to be employed than white women. Pakistani and Bangladeshi women both had very large negative marginal effects on the ethnic group dummy suggesting they were far less likely than white women to be employed. The expected gradient was present for age of youngest child.
The period dummy was positive and significant suggesting an increase in female employment took place over this period, over and above changes in other employment-related characteristics.
In the linear probability model, the interactions demonstrated no significant change for A-levels and O-levels by comparison with a degree between the two periods.
However, the negative return to having 'other' or no qualifications, relative to having a degree, has increased between 1992-5 and 2000-3, again suggesting a polarization between the highest and lowest qualified groups of women. . Similar results hold for men, although relative to having a degree, negative returns to all qualifications are smaller than those for women (see Table A3 in the appendix).
Other covariates demonstrate similar marginal effects to those in the logit model.
The statistical significance of the ethnicity variables in Table 4 confirmed our expectation that the structural determinants of employment might vary significantly by ethnic origin. As a consequence we re-estimated equation (1) separately by ethnic group. The default categories were the same as in Table 4 , women with degree level qualifications women chosen in order to provide levels of employment as similar as possible across all ethnic groups (Table 3) .
Separate ethnic origin equation models
The results of the separate estimations for each ethnic group are presented in Tables 5   and 6 . The logit marginal effects are contained in Table 5 , whilst the linear probability model with the interactions between qualifications and period are contained in Table   6 . The category of 'Other' women has been omitted because it is not a coherent ethnic group.
In For all groups there was a steady negative gradient as level of qualification fell although the size of the coefficient on 'no qualifications' is larger for ethnic minority women than for the white group suggesting a greater difference in the likelihood of being employed between those with higher qualifications and those with no qualifications.
Comparing across ethnic groups, the effects of age were similar (Table 5) . Generally, an employed partner had a significant positive effect whilst a non-employed partner had a significant negative effect by comparison with the reference group (no partner).
However, the well-established negative effect of a non-employed partner is only significant for white women, suggesting that women's decision-making processes cannot be inferred from white to minority ethnic groups. . However, the positive effect of an employed partner is present across all ethnic groups although not significant for Pakistani and Bangladeshi women. For all groups, arrival in the UK in 15 the last 5 years had a large negative effect although this was smaller for white and Black women than for others. For white and Pakistani/Bangladeshi women, arrival as an adult more than 5 years ago was also negative and statistically significant. Generally, the negative effect reduced in size with increased length of residence in the UK. Children had a negative effect on employment across all groups, with largest coefficients for white women. In general coefficients declined as the age of the youngest child increased. . However, having a child aged 10 and over was statistically insignificant
for Black African and Indian women.
The period effect was positive and significant for white women and negative and significant for Pakistani/Bangladeshi women (and insignificant for other groups). Thus, although the raw percentages in Table 2 showed a significant increase in employment for Pakistani/Bangladeshi women over the period, this is accounted for by the variables included in the model. . The period effect, capturing the change in the economy over the decade, was, therefore, found to be beneficial only to white women and detrimental to the employment of Pakistani and Bangladeshi women.
In Table 6 , the linear probability model showed that the change in the effect of qualifications between the two periods was very different for each ethnic group. For white women, there was a significant increase in the return to A-levels (2.7 percent) and a small but significant decrease in the return to O-levels (0.14 percent) and no qualification (6.9 per cent) between the two periods. Hence, relative to having a degree, the return of A-levels for white women has increased , whilst the return of Olevels and less has decreased. For all minority ethnic groups (except Indians) there are significant decreases in the employment return to associated with 'other' and no qualifications, relative to having a degree. Therefore our results support a polarisation in the effect of education between well qualified and less well qualified women that is apparent for all groups except Indians. For white women the greatest differential is between degree/Alevel and below whilst for Pakistani and Bangladeshi women it is for degree level and below degree.
Separate ethnic origin and period equations
Finally, we allowed for variation in the coefficients by both ethnic origin and period.
Thus the structural determinants of employment were allowed to be both periodspecific and ethnicity -specific. This breakdown offers a more detailed perspective on the way in which policy changes over the period in question may be having an impact on minority ethnic women's employment opportunities. Key estimates are provided in Table 7 . 9 Two chi squared likelihood ratio tests were carried out to test for the joint hypothesis of coefficient equality across the two equations (one for each separate period) separately for each of the five equations in Table 5 . The null hypothesis of common slope coefficients across periods was rejected for the white and Pakistani/Bangladeshi equations only. 10 The parameters in In order to illustrate the marginal effects and the impact of having a degree, Figure 1 presents the predicted probabilities of being employed (from Table 7 ) for a hypothetical woman when the parameters in our model are allowed to vary both across ethnic groups and periods. Our hypothetical women is age 35, with an employed partner and a youngest child age less than 5, lives in London and is British born. (The full set of estimates are provided in Table A4 of the Appendix). The predicted probabilities of being employed increased over the decade for all women with a degree, except Indian women, whereas they fell for minority ethnic women without a degree -except Black Caribbean women -and remained static for white women. Figure 1 clearly illustrates a dichotomy between the employment chances of all women with a degree compared to those without a degree.
Decomposition Analysis
The separate estimates of equation (1) for each ethnic group and period, allow us to use the Gomulka and Stern (1990) method to decompose the variation in likelihood of employment into the amount explained by characteristic differences and the amount explained by coefficient differences. The analysis leads to two alternative decompositions, which are as follows:
where A refers to those respondents in group A and B refers to group B, with ) is the average predicted probability of being employed across the sample using group A coefficients and group A characteristics and similarly for the other terms. The first term in square brackets in Equations 4 and 5 measures the difference in means which is attributable to differences in coefficients and the second term measures the differences attributable to differences in the individual characteristics of group A and B. Equation (4) decomposes around average group B characteristics and equation (5) decomposes around average group A characteristics.
Results of decomposition
The results of the Gomulka and Stern (1990) decompositions across the period estimates are displayed in Table 8 based on equations (4) and (5). The mean employment rates shown in Table 2 were decomposed into their coefficient (demand side) and characteristic components using the estimates from Table A4 . Table 2 showed a significant increase in the percentage of white, Black African, Indian and Pakistani/Bangladeshi women in employment between 1992-5 and 2000-3. Because the samples are split only by period, coefficient differences can be identified as the cohort effect, the latter picking up any unexplained `demand-side' changes in employment. Furthermore, estimating equations (4) and (5) for each separate ethnic groups identifies ethnic-specific cohort changes. In Table 8 decomposition results we can see that the characteristics effect (which contains differences in qualifications) dominates in all cases. For our sample of all women the characteristics component accounts for around t 60 percent of the total period 2/period 1 employment differential (68% when decomposing around average period 2 characteristics and 50% when decomposing average period 1 characteristics).
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Estimating separate equations by ethnic group shows that non-white women generally demonstrate much larger characteristic effects than white women, with negative coefficient (demand side) components for Black Caribbean/Other and Pakistani/Bangladeshi women. (All minority women are negative on coefficients for one or other of the decompositions) For these (latter) minority ethnic groups of women, all of the cohort increase in employment can be explained by differences in characteristics (including having a degree). This is consistent with Table 5 where the period effect (holding constant characteristics) was not significant for any minority groups -except Pakistani and Bangladeshis for whom it was negative.
Finally, following Gomulka and Stern (1990) , we decompose the white/non-white employment differential, where white women are the benchmark comparison group.
We do this for separate periods and then compare changes between the two periods.
Because women are now split only by ethnicity, coefficient differences can be identified as the `ethnic' effect. In this case, equation 5 is the preferable decomposition method, since non-white workers (group B) constitute a small minority of the workforce and average white activity rates are almost identical to those for the overall sample. The results are displayed in Table 9 . (do you need to show results for
The first row presents the raw mean differential in employment rates between white and non-white women separately by period (again from Table 2 ). Generally, the there has also been a fall in the unexplained discriminatory component. Even though Table 8 showed that period changes can be mainly attributed to changes in characteristics it appears that the improved relative position of South Asian women compared to whites can be mainly attributed to a fall in the discriminatory 22 component. This may either reflect labour market discrimination or a change in the level of language fluency or an increase in women's wish to take paid work.
For Black Caribbean/Other women, the proportion of variation explained by the characteristic component fell between the two periods. In period 1 the proportion of the employment gap due to characteristics was even bigger than it was in period 2, although in period 1 it was counterbalanced by a sizeable difference if coefficients promoting Black Caribbean/Black Other over white women's employment. In period 2 the coefficient difference has fallen to approximately zero. It would be possible to argue that this change represented an increase in discrimination between the two periods. However, the overall gap is small and changes should not be over interpreted therefore. For Black African women, an increasing coefficient effect (from -8% in 1992-5 to 53% in 2000-3 of the total White/Black African employment differential) in favour of white women's employment could more confidently be interpreted as reflecting an increase in discrimination, although language fluency, cultural and religious differences are likely to account for more of the unexplained difference in this case.
Conclusions
Employment has significantly increased among white, Black African, Indian and Table 9 for P/B but we've seen the big relative increase for P and B women with Jo: I thought your point 1 to referee A was a really good summary of the paper and could be used either as an abstract or included in the conclusion. Source QLFS Spring Quarters 1992 -1995 & 2000 Based on the coefficients from Tables A4a and A4b. Hypothetical women is age 35 with youngest child aged less than 5, partner employed, lives in London and British born. 
